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/ -r xtftamK lie mm^fr b / 

7 S Jftlf— *tftffllHljBl 1 8, ^#«t%ffilHiaS 1 1 9 
tea-y^^/t^ 1 1 4COta^ft^beb a — H 

1 2 0ttSfft«<o»H(DWSS«r«ai-So M4PBIR1 

2 if^m^ttfcfit: 0 -^. utr-^ v-f 

5, If^^n-^iaKl 0 7, #^J||jEI§!I&1 0 8* 
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fci*«rAAU *ef*-**a*^«#«fcJ:oT 
KSSttfcWB^-^*W«*ic»jtSbfc*fl5»^. MIS 

MiMwwfta^stf* e> a* s *i//bi*a«* 1 mibjio h* 

UTm^Jf Sf^i, 3*^1^3 ^**«<0« 
MS$WU *<&l*a«*fclfta«**: LTffi 
*i-*«H*«IW*«i:, Meefe«Sr®J«ii-5iSfc^MIBi 

«a> & a* s ttfciwwt* t mmm myt&m^m> % a 

[f»*«3] i Sfcfc* 2 fcHMfc^ U tf 3 > 



^3^£ffe«o 

*JV*T* MfBn-^7>f^^ MIBilig^«<h b 
T> MIS/^X«a#^bffi^$tt^:«a«^j6C 

U MIBetf-^*a#^{dti, -^OiSifiSr*«:Mia 
bfcf§-J§-£r, MBIRtf— ^KkW^SIctt. »*<oifiiaaF 

[W** s ] m&s i * ^4 2 tcia*(D^ w tf 3 ^ 

6 ] w*« i * ri 2 toe**^ U tf ^ 3 ^ 
gftBiic^T. wmmm^&n, w^nytv- 

^^«^$nxv>SCii:Sr4#«t-rSx^if^3>'S* 
«**c*5WC* Me^-**B»W«J6^«Hu MIS 

w^^-r xida^a:^ £ t) *as ftfcMWB^&iNf x 

&<D, MBWt«fll*o«#u^d^. MIBi^^^-f 
X^r^mi- £r#» t i-« ^ w tf 3 

9 ] mim 7 l:|5i(Of u W 3 
*5V^T, MKHMfciM'XIfca^fttt, MIBHffi-t^*5(t 

WU »m^^v>^(cf±MeiMfeO^>rX^i<o 
WX-efeSt, M»li#^*)5»^iJi«:MIBlMk©^ 

id, MesMfe-^-r x«a#a^Mie«wfc^-< XSr* l <£> 

K^SttMBWffi^SrME^-^Kka**^ bTi£ 
^b, ME^*>TX«IB*«^MIB>Mfc*>fX«r»2 

b tr^St §rt ^r#m ^ i-« T v tf ^ 3 ^^m> 
[^^^ i o ] m&m 7 kmm<dt u if v> 3 
{risv^r, MfBWt«^x*a^a:r±. MiawsJi^is 

tWU Rm#^s/i:v^«^(c»Mel!Wfe01^^X^Sgl 
©f^fXtfcSh MsSm^fe^^icjiMe^o 
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«t«xtftffiU KtBM*#JR». »eiiiH±o»»« 

1 1 ] 1 * itft 2 \zmm<DT v 3 

[0001] 
[0 0 0 21 

iit§^i:tt, #w^2-2 3 3 0 6 8^&m*mtf 

(D9^mm^&<D®m&m 2 \c^-r Q mm\a$^x. 2 
0 1 temm^xiim*. 202 ^swfe^^amK 

(Y/CM . 20 3 f^>-^y >^#^ 2 0 4 f* 
MJI^tt* 2 0 5 fiiStt#S. 2 0 6 fi^9 * >-#-e&> 

[0 0 0 4] Wtft«*A*»^2 0 lf±Tl/^3^f 
a-Wlfftf^^^-^ (VTR) ^ifd^«#& 

£ 5 efcflMs -s-a* A** £ *u &tim^tnmm&2 0 2 



J: tmn^Wt2 0 4 i^ifc 

vKivhfi, mstm^^/v (irew) iaot 

[0005] r (D&y/i^^tDMft^—flztt L— 

0 5 &mz>*m~rz. t\zxv^ mm± 

? (d/a) tsit, r-rxijrm^b isfritmom^s 
b^xmti-rZo *uriMfc«-waaia«2 0 2B:. * 

3f^2 0 4d^ffi^$^fe^l»«-)§'S{cj:oT»S^ 
[0 0 0 6] ±Eiftf^SrfT3te5r4:tJ:J:*), r^)^J 

[0 0 0 7] 

tlZ><DX^ m%-&, A*W»t*©l 71^— A|C*Jtte 

v—jKD^—*^ mffifflfrjs^xfimztixi,*. 
10008] *&m<Dnmti. ±m<Dmm^m^:u a 

[0 0 0 9] 

^/\^3 r b* mmvmm ^tc j; o rra jiicbm***^- 
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ttilBMk 1 2 ItttMHeMk 1 2 2ft*W* (CL 
K) A^J^, 1 2 3f^-if-^A^^-r^^ 0 
[0 0 151 £AT\ «J#^o^T^t-6o TVrt 1 
0 1 -e^H^tLfcm^^^-^-l 0 2 Tfim&U^il 

ff<—X/<> K^^^t-^ttY/C^BIIajK 10 3CA 

&£tl, feft^fSCNRdl&l 0 6Km&t$tlZ> 0 

[0 0 16] YNRIilj^l 049:, A*$Jxfe«*fll# 
d>&lH«llKl 2 l J;-5a&tt*««t*fc«oril* 
«Hft»U ENHiffil0 5^Mt5o ENHIelBl 
0 511 A**ttfc»ft#»*t«»5>**J»lHlKl 2 1 



[0 0 10] 

[ooil] W^W^ttA^$ttfc»*ft^(D^ 
*rtft£tii-*o 4«W*U^l!!f±. v*—s<x7 4A'*K.ZQ 

So 

[0012] *#mm9m7£^&&s m&^jx 

[0 0 13] iW«#^tt, «ffl£ftfc#&fs#tf>^£ 

y-rx, ^B3toi«fe«#^sic x #7-, x^ k 

ft«>BWktt«ds#bn* J: o i-> R1ltlM«P#JRot!l«l« 
[0 0 14] 

1 tt**EG>» 1 ©SSfcfllSr^r^er y ? m^, 10 1 
teTVy^ 1 0 2tt^a— *\ 1 0 3ttJME«»fe« 
<Y/c$HWiJK) , 1 0 4 fi)W«fi^# 

mmrnm (ynrss) , i o 5 mmtimjEmm (en 
hto) . i o 6 n&m-%m : &i&n®» (cnrs 

B) . 1 0 7 9:h^^n^lHlK> 1 0 8 iltf^ttJE 
[UBS, 1 0 9W:RGB**IhIIS, 110^7^yf, 

ill teTk^mmm^ (H^unt) a**sb\ 112 
ttMPifflflr-^ (vrajHflr*) a^j*?, 1 1 

^tftW^^^HIfS. U4finw^7>f/^ (LP 

f) . 1 1 ste?w?m±m^ ii6r±/>fxifcttj 
mj$, 1 1 7r±atf-^*aisFK, nsfti^i 
wniK, 1 1 9 ^^netmmm^ 1 20^1** 

V 



0B1 0 7{C#t*&i"6 0 
[0 0 17]-^ CNRInJBl 0 6^A^£ftfc&ft 
MfPlilKl 2 l i^ffl^S*iS«IMItfc*ot 

ft£o 

[0 0 18] Kt^^u^IeIB&I 0 7^ ENHBRl 

^£ftfc£,<fS^f£. m«PlHl«S 1 2 U^^JiHIf^ 

*r*Lfc«K »£t«*fi^fV^MjEIilKl 0 8^UT 1 
RGB^0J?S1O9^|&^ ^,ft^«:2ofeSV> I 
»3O(Z>fe»i*{ClSlft*nrRGBKlftliIISl 0 9~* I 

[0 0 1 9] tf^fitiEliJj&l 0 8}^ tf^^n^lHl 
H10 7^feffi*$iX«»««**«l«lHllSl 2 1^ 
<01W«i«*JcbfcdSoX^f^*|jESr*bfc*. RGB 

[0 0 2 0] RGB^lHlBl 0 9J1 t^^n^HI 
B10 7^feWA$tt^:felS«#^>y^*jElHlKl 0 

8 35>e>a^s*tfc^«»€rRGB<o]icAflr-»^*#i: 

[002 1] /-fX^miHlBl 1611 ^^—^-1 0 2 I 

LPFiH bmwmv& 121 — ^i-^o 

[0022] LPF114I1 y-^X^miHlBl 1 6^ J 

hmjjtstiitmmm^icm^x* y/c^«hibi 0 3 i 
y-rx^miHiBi 1 6-c«km*tt§y>rx^/V35saiv^ | 

LPFll4H»WMt<t§o rtbtcj: J 

t>. e^-^ • *tr-^ • *m*&&ikmTzmz. a 1 

[0 0 2 3] £fc. LPF 1 1 4^^>fit: 0 — ^^WlHlB 
117. HbT-^ttUBKl 1 8. ^WffitftffilHlBl 
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1 7. m\?-*mmmKi 1 8. w^mmsmmmmi i 
bx, Mzl^ mv-t&mmmi i s-e^m^tt^M 

n -y^^ ^ ^ < -r 3 r £ <£ 9 ft ^<£>SII£ 

[00 24] ^-^^m^^^lell^ 113H 
^1 0 2d^WA**tS«Mft«*t. ^o^AAi? 
1 2 2d^A^7^tu5^n5/^ft-^^, 7K¥i^S8f&^A 

m^jjMTl 1 2^^A^*tt-5S«^^tcJ;o 

-KB*©*ffl**MMeu etr-^«ffliaj»i i 
i 7, mtf-^^mmj^i i ^»s«iwihiki i 9 

A**tL5^*— -^1 0 2d*fe<Otti*9Mk«*«:, LP 
! F 1 l 4coWAflr#tLXt«tv\ 

[00 2 5] *ey**£0|gl 1 5«\ ^n^A^J 

«R^1 2 2 A* £ ft* tK¥I^«I« 
I -^A^jC^I 1 ia>&A;&3jh,S7k¥l^»«-*£* £]£ 

KJB«*AA«^l l 2d^AAS^*Sil[|PI««*d> 

j Bin, mt°-?&misimi 1 .vieKa«uHH 

l l 9 — ^tfWrTSc, 

! [0026] etr-^*tmer»i 1 7, mf-^tfcttra 
Bus, ^mmmmmm 1 1 9 lpfih^ 

! u mwjssi 2 1— ai^i-^ 0 

; [0 0 2 7] C^t, etWtMll7(Dl^ 

Sr®4l^to RIBH^v^r, 4 0 1 wai«flr*AA» 

4 0 2&?u>y? 1 (CLK1) A^JJSH 1 , 4 0 3 
I ^ny^2 (CLK2) A;*7*?\ 4 0 4lififc 4 - ^ 

I tfttim^ 4 0 Tttf'-^tftfflWWRSlHlKl 1 3co 
jj WM^A^$^5A^, 4 0 SfiANDlHlfS-e 

: [0028] -m, iBrfMbflsfeKn-i-s. atr-^ittfe 

; IUS&4 0 4Fi, A**? 4 0 1 frlbMl SftfcWtft 

| atr-*Jt(fclilK4 o 4d^BAS^«f&, a 
NDIUK4 0 8<Dm£t&ti — v*<;vfrt>'^ u^<;Hct 

; 5 0 AND[hJS&4 0 8 «\ Xtl^ 4 0 7 A^J 

*^-^*W««K*HIftl l 3©WMf^W^ 
/Hc*>5£#, ^p^^1AM^40 2CA^)^S 
^ny^m^^rStf-^it^lHl^4 0 4^m^^o U 
\?-?m?)m&4 0 5^ 17^;vK» 

V 



^« (JW*>, &iS<0»£w<,^) tit, ^p^^2A 

^4 o etcft^-rSo 

[0 0 2 9] J&fcl. Ifctf— ^tftffililJSl 1 8 

H5^^r 0 Hiai£*5v*-c. 5 o i ^Hfc°— ^itera 

|g. 5 0 2f**fcf— ^ffi^jlHlK, 5 o 3«*tr— *tt«j 
[0 0 3 0] iHlKift^fi:, *tf-*Jfc«IIIK5 0 iSrfifc 

v^rn. m4oet: o -^^miHiK^«j^i!i^c^^o 

mt°-^it^lHllS5 0 1 tt x A**? 4 0 1 frbAJjtS 

tiftnmm^b, m^-tKMmms o l^fom^stt 

fcff ANDHIK4 0 8(7)ffi^|^n— 1^-</W^P>/n 

«*Sra*^«o AND[Hlj^4 0 8(1 A*J«KM 0 7 
d^A^^^S^-^^ffiWSK^IUKl 1 3©tHM 
fdW^/WCj)5^t, ^ny^UMf4 02 
lcA^S^S^tiy^«#«rJSItr— ^ltKIsIK5 0 1 — 

ttj^-TSo *tr^WAmiB5o 2tt. 0y*.tf, 1^ 

?w?2 AA*f 4031:^^ ft ^ a^j £ ttfc 
[0 0 3 1] ¥tt)H£|fctttiaiS 1 1 9 

HI 6 l£^-r o PJUKlfcV^T, 6 0 2 tt«(#lHj]&, 6 0 3 

tmfmm*m#. 6 0 4Wc*»ihik. eoei^^ 

6 0 7fl^^>'^ttJ^|lIIS > 6 0 8[iWS^ 

H4 t^-f ^Mi4 i^-M-efeSo 
[0032] m nnsiftfpicov^RW-rSo a^m 

K6 0 2I1 A**f4 0 li>bAA*tt*«««» 
^r. ANDEiIgS4 0 8 CDfctJ^a — w^w^&W 

6 o 2©mMft ura^ffltJb^fiHi^e o 3{ca^^ 

tb5o «5HIfil^lHJS&6 0 3d «5>HI^6 0 2^feBJ 
^$tl5g«f?r, ^Py^.2AA*f4 0 3HAA 
^ttS^ u 5/^«-^(0^/V^^C^S[Hj^6 0 4— mtf 

i-s, ^*m^6 o 4fi a^nw^nii^e o 3^e>w 

tl&WnKZV. (JWM/n) ©***»fL, 3Wf 
^^rW3»StilM^ 6 0 8{CttlM5o 
[0 0 3 3] ::^ii7^- ;V KO^»Hr^Wt 

[0 0 3 4] AND[U]6S4 0 8fi. A^4 0 7^f) 
/nxT ^nyM AA*P4 0 2 ^bA^7$ 
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Jh,«^*y*«#£rH#®l66 O 2 t*V^* 6 0 6 — 
dttrTSo XV^* 6 0 6^A^f$ titc?* y 

*£U;ft[Hl|g&6 0 7^ ^/!>^6 0 6^^aiM, * 

✓^i^ftfcu *3Hhji«6 o 4— m^-r-So 

[0 0 3 5] a i torn ^c. «H*tfefflIllS» 1 2 

nmmM&mmm& i 2 i^«aw*5 0 
[oo3 6] ffifumKi 2 ir* H y^xiMi 1 
e*-*t*aiiii&i 1 7. mv-f&mm&i 1 

bUASftS^fr^h,©?''- 2*m^ YNR0^1O 
4. Mf*RttjEimi8 1 0 5 * CNR©^10 6, \?f3r? 
n^|5Jg&10 7. #^*tjE[§II6l 0 8Sr««-r«*^ 

i-> a— y-R«A*«^ 1 2 3A^A**ttS«*tC 

So 

[00 3 7] IM«lHlKl 2 1}*, Mfctt, -*vf ^na^ 
— ^r^fe*5, ^^CO^^na^fc 0 

[00 38] ft*5, AHWlilB 121 

y>fX % fii?*-4\ TCMUE* *iBI*4ifo 

[00 3 9] ffifPIfiljg 1 2 1 OAfrWftftfm. M*. 
R^$ttfc»®t*<^ w-</wgo if co u^w^JRf Sd^W 

®rrs 0 ^^^4^ ^m^nfcj^ffl^ 
r-^icov^ xr^Asrn ^m^twt/^x 

fi, Xf5/yA2, ^fy^A3, ^y/A4, *T 

****rRftU xfyyA7tli^7^ hMWIf^ 
R5£U ^^y^A8T?tt^>^»jE*(«»**R* 
U ^^y^A9-CHt»»*|jE««I«*^Rfeb, 
y^AlOWNR, CNRMSlfl^lrKt^o * 
fy^Al 2CD^— if— WtM~e^ if— <D#^icj& 

So 

[0 0 4 0] 777^2, Xfy/A3, ^^y^A 



4. XfyyAS-Cf^^tlS^/^ ^x.^. 
^^-/^ > A2~e^^*i^-</i-^ri«v\ ^co«f 
^C0 3^P&{C^U ^y^AS-Ctt^t^y^v 
>^*Jfcv\ $ev\ -t^tpwioaawtcRSU 
^A4-Cf±«BB*«rW5V\ B£^co2Jg|®f;rR^U * 
fy/A5 T»r± / << X|ftU*dS#V \ 4>^co 2 j^pgtc 

[0041] A#»*l«WfoR*tt 

fs/T'Aet^yh^ h£r*#<Tff. xfy/A 
7"C^7^h^>LTtfs ^ry^A8T^yvi 
IE£ril< ^75/7°A9 -mra»»E*S:/Jv<S 

"t-££v>5 J: 5 ftt!l#P«*ftR*i-* 0 Sblc, **ry 

=7* K h<Z5Ttf«*-blBR*<fcO^/h*< 

OTff*S&^U*:£&i£-rSo rcoirt. X7y 

fy^AlOtltYNR, CNRmifel:, ^4tt 
tt«»a?){C35^S«y«i«#SrR36-f So 
[0 0 4 2] _Le*fl«fcU ¥*S«tdS«<Wt5y 

zfy^C h&'PL,±lf, 3tT^«jE****#<36»tt. Mr 

bt^^MjEicoitfW^JilBRftJ:*!^*- 

U tfi^Mffi** YNR. CNR 

[0 0 4 3] ^^y^l^S* 
[0 0 4 4] WM<^t^y^^ 

[0 0 4 5] J^_bcom^^. Jlffl7fe^WSV>^ 
[0 0 4 6] _h^^D<, X7^7 c A2t1iWSl/ 
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4\ 



tt*5. »Btt»^ittit Mill, ~?tV<< 

»*^3ffi^^— ajRJf^yffi^^, ^-^OfcV^V^S 
[0047] ^Lk^ilSfC, ®7^-f-J:5^^n-^ 

[0 0 4 8] ^fc. |7l:^t7P- b-Cttia* 

Mill *7^yh7^h^ny 
h7^ Jiffl3BijBSc-c£i&&£^E 

[0 0 4 9] 3=fc N 0 7|^t7n«f^f-eiii/- 

.^A9> ^f^/Ai o<^M»2[^B#i£-e^5£>-e. 

[0050] tfi^WjElglR 108 B 

9M^i" 0 |^HiC^V>T, 7 0 ltt^^n-elHlfSl 
0 Td^^S^jBKfll^A^flH 1 , 7 0 2ttW#P 
01^12 lfr*bMt!£tlZMfflm^<DJ<*l1&^ 7 0 3 
UROMr-^/K 7 0 4 temt}ffiT'V&% 0 

[0 0 5 1] T?tt, H«^fcoVvC|»»-*. A*» 
^7 o ia>kA#£jh,3*tt**tfu ROMr-^7 
0 3^7K^ittA7J^^ AMf7 0 2^fcA 

7 0 4tcm^i-§ o 

[0 0 5 2] 01 O^A^JT K^^IU^t- ^ ir^oii 
#U m^J (MEM) f±, A^«T-7 0 2d^AA5tbS 

[0 0 5 3] ^f^«jEHIKl 0 8lrROMf- 

[0 0 5 4] #:^tt:£®»l 0 8<0«£ L 
t>l^m^#6o 



[0 0 5 5] ^-^IfcfflfcW^Jtlinfcl 1 3 60^ 

i 7. *tf-^*aiaKi i ^»s«imiHiBi i 

9^ Pw^7^^114<D{i}^§»f)et 0 



Mfc 0 -^. sp«l»*4fttfi*fir5 7 ff -^«tti«*Sr 
■ A**tt-5lMfc^X^J(SCrR*U 7*-*m&ffl& 

&mfc'rz>m^z&K o -i?tk&m®i i 7, nf-^ 
mmmi i 8. w*«*hji§ii6i i 9— mxTzmm 

[0 0 5 6] EIHfcljsvvr. 122f*^i3^^A^ 

^ iii h*¥hjh (hpj*!) «*a**^> 112 

tt&KIPUH (VHW8) «»AA«^. 9 0ifi^I 

(H# V^f) . 9 0 2fiitH«flrW. 
^>-^ (V#*^*) . 9 0 3ttHf^ 9 0 4J* 
v ^r 3 _^ 9 0 5fiAND|HlK. 9 0 6fifflA^ 

907 r*8iwfcfi#A*WK 9 0 8 i*#&&<< xikm® 

R. 9 0 9f4^ = -K«^0 9#^lsIKT?*>S 0 
[0 0 5 7] -en. @JBftfP«rKOT-*. H#*^*9 
0 ltt. H^ffl«^A^«^l 1 ld^A^Sftfc* 5 ? 
IW!IMH§-Sri»/S fcWn^ A**^ 12 2^A^ 
*tt«^tiy^©»«r*^^h"rs 0 H^-^9 0 3 

^^^tH^-r^o Hr^9 0 3^)f3-hm *f 

[0 0 5 8] V*^V^902il V|iWtff-^A 

i 2d*bA***tfcsii:ra*«»Sr*ft*iu 

H^S8«^A^7«i^l 1 l^feA*Sti«HI^JH«-^«r 
^ o y ^ t tt ^ O ^ n y ^M* !>y b t So V^a 
— ^9 0 4f2, VXV^f 9 0 2^bffi#£*Lfc#?>' 

[0 0 5 9] ^LT, AND0R9O5H Ht^ — & 
9 0 3GDffi;^£ Vf3- ^9 0 4^ffi^^$^ * 
CD2A^*KW U^i^fcfttfffl^Wf-9 0 6—/n 

[0060] r<£>J:9ic, t"— ^^m^co^^o 
«RKriv-9 f 3-^9 0 4-e«:S*nSo -eur, we 

J^tO-f I/-</^'^ffi^bTV^5^f*ANDIHI]^9 0 5 

nmtjm^ 906 u^/v&mx b. ^-^t^m^ 

[0 0 6 1] 9M*fr>f Xfcffi®K9 0 8f±. i^ft^A 
M^9 0 7^bWf^<!:> H^7^V^9 0 l^m^J 

i:. v*^y^9 0 2omWA^^ti, ^x.^. 01 

2 ic^-r j: 5 * 5 Mffi<o*m&<t xmmmm^mkm^ 

R9 0 9{il^t5o 01 2{C*5V^. ««Afi_L«0> 
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[0 0 6 2] #CiC, X&fflHISg 9 0 8 <0 Aflcfll 

-grin i 3 \c^~t 0 - (D^i^-r x^miHfK 9 0 8 -er±, 
«-^>rxiftffl«ffl (*«c, d) t. f>*©iMfc*-fx 

(««s) ^m^it-efT9o _hT2^ 
^*S*^lKfX^fc*£4Wr*-s 0 Sfc. ±T2lf 

[0 0 6 3] HI 3Jd*3.V^T, 1, 2fiA#*KP* 3, 
5, 7, 9, llttH^a-^ 4, 6, 8, 10. 1 
2[iVf3-^ 13, 14. 15, 16. 17SAN 
DIhIK. 18. 19, 20. 21. 2 2tt^yf, 2 

3 vmmm^rnM d , 2 4 »dwKA-9Rft 

u, 2 5. 2 6. 2 7, 2 8, 2 9 ItttttloM* 3 0. 
3 1. 3 2. 3 3. 3 411^!)^, 3 5, 3 6, 3 
7, 3 8, 3 9«^^^^til^j|ll^, 4 0, 4 1f*AN 
DHIB&, 4 2, 4 3ttffl*««*5« 
[0 0 6 4] -m, IiIJ8ft^SrRWi-5o 3, 5, 7, 
9. 1 l^Hf^-^CfiA^ld^H^^^g 
0 KDtb^^A^^tb. 4. 6. 8. 10. 12<DVf 

^ — ? id A*«8^ 2^e,v*!>y^©tti* & Xt> £ ft 

60 H^a— ^3 i:Vf3- ^4 ^ffl^-^ftANDlHl 
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Partial translation of JP6-169437A: paragraph 0014 to 0054 (page 4 to page 
7), Fig. 1 (page 10), Fig. 7 (page 11), and Fig. 9 to Fig. 10 (page 10). 

[0014] 

[Exemplary embodiments] 

The exemplary embodiments of the present invention will be 
described in the following. Fig. 1 is a block diagram showing the first 
exemplary embodiment of the present invention. Reference numeral 101 is 
antenna, numeral 102 is tuner, numeral 103 is brightness signal ■ color 
signal separating circuit (Y/C separating circuit), numeral 104 is brightness 
signal noise reducing circuit (YNR circuit), numeral 105 is contour 
correcting circuit (ENH circuit), numeral 106 is color signal noise reducing 
circuit (CNR circuit), numeral 107 is video chroma circuit, numeral 108 is 
gamma correction circuit, numeral 109 is RGB conversion circuit, numeral 
110 is Braun tube, numeral 111 is horizontal synch signal (H synch signal) 
input terminal, numeral 112 is vertical synch signal (V synch signal) input 
terminal, numeral 113 is data detection range setting circuit, numeral 114 
is low-pass filter (LPF), numeral 115 is clock generating circuit, numeral 
116 is noise detection circuit, numeral 117 is white peak detection circuit, 
numeral 118 is black peak detection circuit, numeral 119 is average 
brightness detection circuit, numeral 120 is ambient light detection circuit, 
numeral 121 is control circuit, numeral 122 is clock (CLK) input terminal, 
and numeral 123 is user setting input terminal. 
[0015] 

The operation is described in the following. The electric wave 
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received by antenna 101 is tuned and demodulated by tuner 102, and base 
band picture signal is outputted. The demodulated base band picture 
signal is inputted to Y/C separating circuitl03 and separated into 
brightness signal and color signal. The brightness signal separated by Y/C 
separating circuit 103 is supplied to YNR circuit 104, while the color signal 
is supplied to CNR circuit 106. 
[0016] 

YNR circuit 104 serves to reduce the noise of inputted brightness 
signal according to the control signal transmitted from control circuit 121, 
and sends the signal to ENH circuit 105. ENH circuit 105 corrects the 
contour of inputted brightness signal according to the control signal 
outputted from control circuit 121, and sends it to video chroma circuit 107. 
[0017] 

On the other hand, the noise of color signal inputted to CNR circuit 
106 is reduced according to the control signal outputted from control circuit 
121, and then transmitted to video chroma circuit 107. 
[0018] 

Video chroma circuit 107 makes the picture adjustment such as color, 
brightness, and contrast adjustment with respect to the brightness signal 
outputted from ENH circuit 105 and the color signal outputted from CNR 
circuit 106 in accordance with the control signal from control circuit 121. 
After that, the brightness signal is supplied to RGB conversion circuit 109 
via gamma correction circuit 108, while the color signal is converted into 
two or three color difference signals and transmitted to RGB conversion 
circuit 109. 



16 



[0019] 

Gamma correction circuit 108 makes the gamma correction of 
brightness signal outputted from video chroma circuit 107 in accordance 
with the control signal from control circuit 121, and then transmits the 
signal to RGB conversion circuit 109. 
[0020] 

RGB conversion circuit 109 converts the color difference signal 
outputted from video chroma circuit 107 and the brightness signal 
outputted from gamma correction circuit 108 into primary color signals of 
RGB, and transmits the signals to Braun tube 110. 
[0021] 

Noise detection circuit 116 detects the level of noise contained in the 
picture signal outputted from tuner 102, and transmits it to LPF 114 and 
control circuit 121. 
[0022] 

LPF 114 changes the passband of brightness signal outputted from 
Y/C separating circuit 103 in accordance with the detection signal outputted 
from noise detection circuit 116. For example, when the noise level 
detected by noise detection circuit 116 is too high, LPF 114 lowers the 
cut-off frequency. In this way, when detecting the white peak, black peak, 
or average brightness, the influence of noise contained in the input picture 
signal can be properly reduced, thereby enabling highly accurate detection 
of the data. 
[0023] 

Also, it is allowable to establish independent output signal paths 
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from LPF 114 to white peak detection circuit 117, black peak detection 
circuit 118, and average brightness detection circuit 119, and to provide 
different low-pass filter bands for each of brightness signals transmitted to 
white peak detection circuit 117, black peak detection circuit 118, and 
average brightness detection circuit 119. In such a configuration, for 
example, the black peak signal detected by black peak detection circuit 118 
can be decreased in variation to stabilize the black level by relatively 
narrowing the low-pass filter band, and the white peak signal detected by 
white peak detection circuit 119 can be improved in follow-up characteristic 
of the signal by widening the low-pass filter band, and thereby, it is possible 
to perform more stable and accurate picture control as a whole. 
[0024] 

Data detection range setting circuit 113 serves to set the detection 
range in one screen for executing white peak detection, black peak detection, 
and average brightness detection by using the horizontal synch signal 
inputted from horizontal synch signal input terminal 111 and the vertical 
synch signal inputted from vertical synch signal input terminal 112, and 
outputs it to white peak detection circuit 117, black peak detection circuit 
118, and average brightness detection circuit 119. In this case, the output 
picture signal from tuner 102 which is inputted to data detection range 
setting circuit 113 is allowable to be the output signal of LPF 114. 
[0025] 

Clock generating circuit 115 generates two types of clock pulses from 
the clock signal inputted from clock input terminal 122, horizontal synch 
signal inputted from horizontal synch signal input terminal 111, and 
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vertical synch signal inputted from vertical synch signal input terminal 112, 
and outputs the clock pulses to white peak detection circuit 117, black peak 
detection circuit 118, and average brightness detection circuit 119. 
[0026] 

White peak detection circuit 117, black peak detection circuit 118, 
and average brightness detection circuit 119 detect the white peak, black 
peak, and average brightness respectively from the output brightness signal 
of LPF 114, and output them to control circuit 121. 
[0027] 

A specific example of white peak detection circuit 117 is shown in 
Fig. 4. In the figure, reference numeral 401 is brightness signal input 
terminal, numeral 402 is clock 1 (CLKl) input terminal, numeral 403 is 
clock 2 (CLK2) input terminal, numeral 404 is white peak comparing circuit, 
numeral 405 is white peak output circuit, numeral 406 is white peak output 
terminal, numeral 407 is input terminal to which the output signal of data 
detection range setting circuit 113 is inputted, and numeral 408 is AND 
circuit. 
[0028] 

The circuit operation will be described in the following. White peak 
comparing circuit 404 compares the brightness signal inputted from input 
terminal 401 and the signal outputted from white peak comparing circuit 
404 when the output of AND circuit 408 changes from a low level to a high 
level, and outputs the signal that is higher in brightness level. AND circuit 
408 outputs the clock signal inputted to clock 1 input terminal 402 to white 
peak comparing circuit 404 when the output signal of data detection range 
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setting circuit 113 which is inputted from input terminal 407 is at a high 
level. White peak output circuit 405 executes, for example, white peak 
detection in one-field period, and finally, outputs the value outputted from 
white peak comparing circuit 404 to output terminal 406 as the maximum 
white peak value (that is, highest brightness level) of the field when the 
clock signal is inputted to clock 2 input terminal 403. 
[0029] 

Next, a specific example of black peak detection circuit 118 is shown 
in Fig. 5. In the figure, reference numeral 501 is black peak comparing 
circuit, numeral 502 is black peak output circuit, and 503 is black peak 
output terminal. The portions with same reference numerals as in Fig. 4 
are same as those shown in Fig. 4. 
[0030] 

The circuit operation is same as the operation of white peak 
detection circuit of Fig. 4 except black peak comparing circuit 501. Black 
peak comparing circuit 501 compares the brightness signal inputted from 
input terminal 401 and the signal outputted from black peak comparing 
circuit 501 when the output of AND circuit 408 changes from a low level to a 
high level, and outputs the signal that is lower in brightness level. AND 
circuit 408 outputs the clock signal inputted to clock 1 input terminal 402 to 
black peak comparing circuit 501 when the output signal of data detection 
range setting circuit 113 which is inputted from input terminal 407 is at a 
high level. Black peak output circuit 502 executes, for example, black peak 
detection in one-field period, and finally, outputs the value outputted from 
black peak comparing circuit 501 to output terminal 503 as the maximum 
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black peak value (that is, lowest brightness level) of the field when the clock 

signal is inputted to clock 2 input terminal 403. 

[0031] 

A specific example of average brightness detection circuit 119 is 
shown in Fig. 6. In the figure, reference numeral 602 is integrating circuit, 
numeral 603 is integrated value output circuit, numeral 604 is multiplying 
circuit, numeral 606 is counter, numeral 607 is counter output circuit, and 
numeral 608 is average brightness output terminal. The portions with 
same reference numerals as in Fig. 4 are same as those shown in Fig. 4. 
[0032] 

The circuit operation is described in the following. Integrating 
circuit 602 serves to integrate the level of input brightness signal inputted 
from input terminal 401 every time when the output of AND circuit 408 
change from a low level to a high level. For example, the integrated value 
for one field is inputted to integrated value output circuit 603 as the output 
signal of integrating circuit 602. Integrated value output circuit 603 
outputs the integrated value outputted from integrating circuit 602 to 
multiplying circuit 604 every pulse of the clock signal inputted from clock 2 
input terminal 403. Multiplying circuit 604 executes the multiplication of 
(integrated value/n) by using the value n outputted from counter output 
circuit 607 with respect to the integrated value outputted from integrated 
value output circuit 603, and outputs the result of execution to average 
brightness output terminal 608. 
[0033] 

Shown here is an example of detecting the average brightness of one 
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field, but it is also allowable to detect the average brightness of several 

fields. 

[0034] 

AND circuit 408 outputs the clock signal inputted from clock 1 input 
terminal 402 to integrating circuit 602 and counter 606 when the output 
signal of data detection range setting circuit 113 which is inputted from 
input terminal 407. Counter 606 counts the number of clocks inputted and 
outputs it to counter output circuit 607. Counter output circuit 607 outputs 
the output from counter 606 to multiplying circuit 604 every pulse of the 
clock signal inputted from clock 2 input terminal 403. 
[0035] 

On the other hand, in Fig. 1, ambient light detection circuit 120 
detects the ambient lightness of TV receiver and transmits the result of 
detection to control circuit 121. 
[0036] 

Control circuit 121 serves to set and output each control signal for 
controlling YNR circuit 104, contour correcting circuit 105, CNR circuit 106, 
video chroma circuit 107, and gamma correcting circuit 108 for the purpose 
of picture control in accordance with each data outputted from noise 
detection circuit 116, white peak detection circuit 117, black peak detection 
circuit 118, average brightness detection circuit 119, and ambient light 
detection circuit 120. Further, it is possible to obtain a favorite picture of 
the user according to the signal inputted from user setting input terminal 
123. 
[0037] 
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Control circuit 121 comprises a micro -computer for example, and the 
microcomputer collects each input data and executes the calculation as 
shown below on the basis of the input data collected in order to set the 
output control signal. 
[0038] 

When the control signal from control circuit 121 serves to control 
over the screen that has obtained picture information of noise, white peak, 
black peak, average brightness, ambient light or the like, it can be realized 
by once storing the input picture signal for one field that has obtained 
picture information in a field memory or the like. 
[0039] 

The specific operation of control circuit 121 is, for example, 
performed according to the flow chart shown in Fig. 7. In the figure, in 
step A2, it judges the level to which the detected average brightness belongs 
out of the several levels previously set, and in step A3, it calculates the 
dynamic range from the detected white peak and black peak, and judges the 
level to which it belongs out of the several levels previously set. Similarly, 
in step A4, about the detected ambient light data, and in step 5, about the 
detected noise level, it judges the levels, respectively, to which they belong 
out of the several levels previously set. In step A6, the contrast control 
signal is set from the result of judgment on the level in each of step A2, step 
A3, step A4, and step A5. In step A7, the bright control signal is set, and in 
step A8, the gamma correction control signal is set. In step A9, the contour 
correction control signal is set, and in step A10, the YNR, CNR control 
signal is set. In the user setting of step A12, the contrast, brightness, and 
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contour correction level can be changed in accordance with the user's 

preference. 

[0040] 

It is supposed that the level previously set in each of step A2, step 
A3, step A4, and step A5 is, in step 2A for example, set to three levels such 
as being high, low, and middle thereof with respect to the average 
brightness level, and in step A3, set to three levels such as being wide, 
narrow, and middle thereof with respect to the dynamic range, and in step 
A4, set to two levels such as being bright and dark with respect to the 
ambient light, and in step A5, set to two levels such as being large and small 
with respect to the amount of noise detected. 
[0041] 

In that case, as specific setting of the control signal, for example, 
when it is judged in step A2 that the average brightness is high, and in step 
A3 that the dynamic range is wide, then the control signal is set so that the 
contrast is greatly lowered in step A6, the brightness is a little lowered in 
step A7, the gamma correction is slightly made in step A8, and the contour 
correction is made in relatively small amount in step A9. Further, in step 
A4, when it is judged that the ambient light is bright, the contrast and 
bright lowering amounts are reduced to become a little less than the above 
settings, and when judged to be dark, the contrast and bright lowering 
amounts are set to a little larger levels. Also, in this case, the control 
signal is set so that when it is judged in step A5 that the amount of noise 
detected is large, YNR/CNR is a little increased, and it is a little decreased 
when judged that the amount of noise is small in step A10. 
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[0042] 

Similarly, when the average brightness is low and the dynamic 
range is wide, the contrast is slightly lowered, the bright is slightly 
increased, the gamma correction is made rather greatly, and the contour 
correction is made greatly. Further, when the ambient light is bright, the 
bright and gamma correction amounts are increased to become a little 
larger than the above settings, and when judged to be dark, the contrast 
lowering amount is reduced, and the gamma correction amount is further 
increased. YNR and CNR are rather increased when the amount of noise 
detected is large and decreased when the amount is small. 
[0043] 

Also, when the average brightness is high and the dynamic range is 
narrow, the contrast is greatly increased, the bright is greatly lowered, and 
the gamma correction is slightly made. In addition, when the ambient 
light is bright, the bright decreasing amount is set to become a little less 
than the above setting, and when it is dark, the bright decreasing amount is 
further increased. 
[0044] 

Also, when the average brightness is low and the dynamic range is 
narrow, the contrast is greatly increased, the bright is increased a little, and 
the gamma correction is greatly made. Further, when the ambient light is 
bright, the bright and gamma correction increasing amount is increased to 
become a little larger than the above setting, and when it is dark, the 
contrast and bright increasing amount is lessened. YNR and CNR are 
increased a little when the amount of noise detected is large, and decreased 
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a little when the amount is small. 
[0045] 

The above description can be expressed as in Fig. 8, for example, 
only with respect to bright control when the ambient light is bright. 
[0046] 

As described above, in step A2, it is set to three levels such as being 
high, low, and middle thereof with respect to the average brightness level, 
and in step A3, it is set to three levels such as being wide, narrow, and 
middle thereof with respect to the dynamic range. Accordingly, the feature 
of bright control amount amounts to 9 points, but in actual control, 
numerous points existing between such feature points are obtained from the 
feature points through interpolating calculation so that the control can be 
more smoothly performed. As a method of interpolating calculation, for 
example, it can be realized by using a method capable of expressing 
uncertainty of data or nonlinear function such as fuzzy operation processing 
and neuro-operation processing. 
[0047] 

Thus, using a flow chart as shown in Fig. 7, the setting of each 
control of contrast, bright, gamma correction, contour correction, YNR, and 
CNR can be freely changed. 
[0048] 

Also, it is not mentioned in the flow chart shown in Fig. 7, but 
similar processing can be executed for color control as well. For example, it 
is possible to link the color contrast with the brightness contrast or to 
change the color temperature according to the level of ambient light. 
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[0049] 

Also, mentioned in the flow chart shown in Fig. 7 is a method of 
sequentially processing the input information, but the processing in step A2, 
step A3, step A4, step A5 and step A6, step A7, step A8, step A9, step A10 
can be simultaneously performed. Accordingly, it is allowable to achieve 
the purpose by using a parallel-processing type microcomputer or a plurality 
of microcomputers. 
[0050] 

Next, a specific example of gamma correction circuit 108 is shown in 
Fig. 9. In the figure, reference numeral 701 is input terminal of brightness 
signal transmitted from video chroma circuit 107, numeral 702 is input 
terminal of control signal outputted from control circuit 121, numeral 703 is 
ROM table, and numeral 704 is output terminal. 
[0051] 

The circuit operation is described in the following. The brightness 
signal inputted from input terminal 701 is inputted as an address to ROM 
table 703, and the data is read according to the control signal inputted from 
input terminal 702 and outputted to output terminal 704. 
[0052] 

Fig. 10 is a characteristic diagram showing an example of 
relationship between input address and output data. In relation to the 
input address (horizontal axis), the output (vertical axis) follows the curve 
selected from any curves such as characteristic 1, characteristic 2, 
characteristic 3 in accordance with the control signal inputted from input 
terminal 702. 
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[0053] 

When gamma correction circuit 108 is provided with ROM table, it is 
effective to make the circuit highly integrated and reliable in case of 
digitally handling television signals as in digital TV. 
[0054] 

A circuit using ROM table is shown here as an example of gamma 
correction circuit 108, but a circuit using non-linear type elements such as 
transistors and diodes can also be used to achieve the purpose. 
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